The inhibition of gluconeogenesis by gatifloxacin may contribute to its hypoglycaemic action.
The action of gatifloxacin, the broad-spectrum fluoroquinolone antibiotic commonly used in the therapy of various bacterial infections, was investigated in isolated rabbit hepatocytes and kidney-cortex tubules by measuring the activity of gluconeogenesis, a process that maintains whole body glucose homeostasis. The data show that in kidney-cortex tubules, application of gatifloxacin at up to 100 microM was followed by a marked accumulation of the drug in the intracellular milieu and a decrease in the rate of glucose formation from pyruvate by 20-50%. Gatifloxacin did not affect the rate of gluconeogenesis from either alanine + glycerol + octanoate or aspartate + glycerol + octanoate. At concentrations between 25 and 200 microM the drug decreased mitochondrial oxygen consumption by 20-45% with pyruvate + malate and ADP. As in the case of alpha-cyano-4-hydroxycinnamate, a well-established inhibitor of the mitochondrial pyruvate transporter, it diminished pyruvate uptake by both renal and hepatic mitochondria. The inhibitory action of gatifloxacin was less pronounced in hepatocytes where reduction in pyruvate-dependent glucose formation and mitochondrial respiration was by no more than 25%. The antibiotic did not influence mitochondrial oxygen consumption with glutamate + malate in either kidney-cortex or liver mitochondria. A differential substrate dependence of gatifloxacin action on gluconeogenesis and mitochondrial respiration combined with a decrease in pyruvate uptake by mitochondria suggest that the inhibitory action of this drug on gluconeogenesis might result from its impairment of pyruvate transport into mitochondria.